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Compact Low-Frequency Transmit Subsystem 

 Non-Acoustic Sensor Interface Control Document
1 SCOPE

This Interface Control Document (ICD) defines the interfaces of the BAE developed CLTS NAS Subsystem.  All interfacing functions and requirements are presented in detail to provide an understanding of what constitutes each interface boundary and what is to be accomplished in effecting the intra-system functionality.

1.1 SYSTEM Overview

The NAS provides measurement and telemetry data for monitoring a sonar array’s depth, speed through the water, orientation, and ambient seawater temperature then transmitting this data to the SURTASS CLFA Control Computers.  The system contains four Subsea Sensors.  Three of the sensors are identical Oceantools Pitch, Roll, Heading and Depth Sensor Packs (BAE P/N 8417397-1).  Each of these devices outputs an ASCII Data Packet via RS-485 at an interval of approximately 250ms.  The fourth sensor is a Sontek Argonaut MD Acoustic Doppler Current Meter (BAE P/N 8417395-1) which also outputs an ASCII Data Packet via RS-422.  The sample rate on the ADCM is user configurable but is expected to be in the range of once every ten seconds (takes an average of the data over ten seconds and then sends the average in the data packet). Data from the four (4) sensors is converted from serial data strings on copper conductors to multiplexed fiber optic data at the subsea unit within the mineral oil-filled Wet side Junction Box (WSJB) then demuxed and converted to a single RS-232 output from the topside circuit.  Power to the NAS sensors is provided from a DC power distribution board located inside of the WSJB. Power to the DC power distribution board is provided from a top side DC power supply resident with the de-multiplexer circuit inside of a 1U rack-mount case. The Electro-Optical-Mechanical (EOM) cable with 4 multimode fibers (2 active, 2 spare) and 2 #16-AWG twisted pairs (1 active, 1 spare) provides the link between the top side and wet side components.  Figure 1-1 shows the CLTS NAS Functional Block Diagram.
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Note: MMF – Multimode Fiber Optic

Figure 1‑1.  CLTS NAS Functional Block Diagram
2 APPLICABLE DOCUMENTS

The following documents of the exact issue shown form a part of this specification to the extent specified herein. The documents are listed in this specification as reference only and apply to the next higher assembly specification requirements. In the event of conflict between the documents referenced herein and the contents of this specification, the contents of this specification shall be considered a superseding requirement.

2.1 Government Documents

The following documents of the exact issue shown form a part of this ICD to the extent specified herein. The documents are listed in this ICD as reference only.  In the event of conflict between the documents referenced herein and the contents of this ICD, the contents of this ICD shall be considered a superseding requirement.

MIL-STD-130M
Identification Marking of U.S. Military Property

MIL-STD-167-1 
Mechanical Vibrations of Shipboard Equipment

MIL-HDBK-454A
General Guidelines for Electronic Equipment


MIL-STD-461E
Requirements for the Control of Electromagnetic

Interference Emissions and Susceptibility

MIL-C-5541
Chemical Conversion Coatings on Aluminum and Aluminum Alloys             

MIL-STD-810F
Environmental Engineering Considerations and Laboratory Tests

MIL-STD-1310G
Shipboard Bonding, Grounding, and Other Techniques for Electromagnetic Compatibility and Safety

MIL-STD-1399
Electric Power, Alternating Current (Metric)

MIL-STD-1686C
Electrostatic Discharge Control Program for Protection of Electrical and Electronic Parts, Assemblies and Equipment

MIL-DTL-24308E
Connectors, Electric, Rectangular, Miniature, Polarized Shell, Rack and Panel

MIL-I-46058C
Insulating Compound, Electrical (for Coating Printed Circuit Assemblies) 

2.2 NON-GOVERNMENT DOCUMENTS

The following documents of the exact issue shown form a part of ICD to the extent specified herein. In the event of conflict between the documents referenced herein and the contents of ICD, the contents of this ICD shall be considered a superseding requirement.

8408229
Non-Acoustic Sensor Cable Assembly 

8408426
NAS Components
8417395
Argonaut MD Speed Sensor

8417397
OceanTools PRHD Sensor
8411172
Top Side Junction Box Assembly

8411197
Fiber Optic Cable Assembly

8411201
Umbilical Cable Assembly

8411211
+48VDC Cable Assembly

DO343
Technical Description, EOM for CLFA Array
3 HARDWARE INTERFACE DESIGN
The NAS Subsystem Design Diagram is shown in Figure 3-1 and consists of the following components:

3.1 CLTS NAS COMPONENTS FOR ONE SHIP SET

· (3) Ocean Tools Pitch/Roll/Heading/Depth Sensors at Top, Middle and Bottom of the CLTS Array, BAE  P/N 8417397-1.
· (1) Sontek Argonaut Speed Through Water and Temperature Sensor (Top of the Array), BAE  P/N 8417395-1
· (4) NAS Cables (Sensors to WSJB) , BAE SYSTEMS PN 8408229-1 thru -4
· (1) Wet Side Junction Box (WSJB), including:

·  (1) NAS Power Distribution and Fiber Optic Multiplexer (inside WSJB) (1) , BAE SYSTEMS P/N 8408426-1

· (4) Ruggedized Power Output Cables with power mating connector and flying leads, BAE SYSTEMS P/N 8408426-3

· (1) Ruggedized Power Input Cable with power mating connector and flying leads, BAE SYSTEMS P/N 8408426-4

· (1) Ruggedized RS-422 Serial Input Cable with mating connector and flying leads, BAE SYSTEMS P/N 8408426-5

· (3) Ruggedized RS-485 Serial Input Cables with mating connectors and flying leads, BAE SYSTEMS P/N 8408426-6

· (2) Ruggedized FO Output Data Cables, BAE SYSTEMS P/N 8408426-7

· (1) NFESC-Supplied armoured Electrical -Optical-Mechanical (EOM) umbilical cable assembly (WSJB to Winch J-Box), defined per Nexans Document No. DO343

· (1) NFESC-Supplied Winch Junction Box 
· (1) Electrical-Optical Mechanical  Cable Assembly (Winch J-Box to TSJB), BAE SYSTEMS P/N 8411201-1

· (1) Top Side Junction Box (TSJB), BAE SYSTEMS P/N 8411172-1

· (1) +48VDC Cable Assembly, BAE SYSTEMS P/N 8411211-1

· (2) Fiber Optic Cable Assemblies, BAE SYSTEMS P/N 8411197-4 and -6

· (2) 19” (1U) Rack Mounted FO to Serial Data Converter/De-multiplexer and Power Supply Chassis (Top Side), BAE SYSTEMS PN 8408426-2
3.2 NAS POWER DISTRIBUTION AND FIBER OPTIC MULTIPLEXER (INSIDE WSJB), BAE SYSTEMS P/N 8408426-1 

3.2.1 Power Board
The Power Board has one power input of 48 VDC being supplied by a DC Power Supply located in the Top Side Circuit. A 16-AWG twisted pair copper wire in an EOM cable provides connection to the Power Board located inside the WSJB. There are (4) Power Connectors with outputs of 12 VDC to power the (4) NAS Sensors, and 1 Power Connector with output of 5 VDC to power the (1), 4-channel Serial Data to Fiber Optic Multiplexer. 
Power Requirements:

· (3)
OceanTools Tilt, Heading, 
8-26 VDC @ .4 amps (ea) 
(12VDC Optimal)

and Depth 


· (1)
SonTek ADCP  

6-16 VDC @ .2 to .3W  
(12VDC Optimal)
Operating
· (1)
Data to Fiber Mux  

5 VDC @ 1.5amps
3.2.2 Fiber Optic Conversion
There are 3 Input Data channels of RS-485 and 1 Input Data channel of RS-422 to the FO Conversion Board Stack. The connectors and signal pin assignments are defined in Section 4.  The Serial Inputs are multiplexed into two Fiber Optic Redundant Data Channels.  The 2-channels connect to 2 multimode fibers located inside of the EOM cable running to the topside junction box. At the surface, one fiber connects to the Top Side Converter Circuit Box the other will be terminated but not connected to the circuit. All fiber optic connections are ST-type connectors.  The Fiber Optic Links shall have the following characteristics:

· Link Margin - 28 dB
· Wavelength - 1310 nm

· Connector type - ST type and mates
3.3 19” (1U) RACK MOUNTED Fiber Optic TO SERIAL DATA CONVERTER/DE-MULTIPLEXER AND POWER SUPPLY CHASSIS (TOP SIDE), BAE SYSTEMS PART NO. 8408426-2

3.3.1 Circuit Design
Two identical Fiber To Serial Converter units are integrated into a 19” Rack Mount Chassis (See Figure 3-1). The two units are interchangeable and will reproduce  the data that is multiplexed inside the WSJB.  Power input to these devices is 115 VAC, 60 Hz Nominal and takes 400mA current collectively (See Figure 3-8).  Input to the Top Side circuit #1 is (1) Multi-mode Fiber Optic Channel coming from the TSJB via Fiber Optic Cable 8411197-4. There is a FO splitter located inside each of the two Demux Units. The Demux Unit #1 provides input via a ST Connector on the back of Unit 1 and connects to the Top Side Circuit/Chassis #2 (located in the CLTS Transmit Control (CTC) Cabinet via Fiber Optic Cable 8411197-6. The second output from the Splitter goes to the Demux Converter Circuits.  The FO splitter located inside the Demux Unit #2 is available as a spare but is not used in normal operation.  The output of the both Demux Circuits is one (1) Serial Channel of RS-232 data via a standard male 9 position D-Subminiature type Male (pin) compatible with MIL-DTL-24308.  
[image: image3.wmf] 


Figure 3‑1.  CLTS NAS Subsystem Design
There is a 48 VDC power output connector located on the back of the chassis for powering the DC power distribution board located in the WSJB. A lighted power switch is located on the front of the chassis for turning the NAS system circuit on and off.
The top side circuit converts the FO multiplexed input data channel to (1) output channel of serial RS-232 data consisting of all of the data from the (4) NAS sensors.  The data format of each NAS sensor is shown below.
3.4 CLTS NAS USE OF EOM CABLE

The EMO Cable’s role within the CLTS NAS Subsystem is explained in 3.2.2 and a Cross Sectional View of the cable is shown in Figure 3-2.
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Figure 3‑2,  EOM Cable Cross Sectional
3.5 CLTS SOUTBAY CABLE (per BAE Cable Spec 8408229)
CLTS NAS Cable Connectors (Seacon) are shown in Figure 3-3.
3.6 CLTS NAS Cable ConnecTors/recptacles (per BAE Cable Spec 8408229)
CLTS NAS Cable Connectors/Receptacles are shown in Figure 3-4.

3.7 CLTS NAS Cables (per BAE Cable Spec 8408229)

CLTS NAS Cables and associated Pin Assignments are shown in Figure 3-5.

3.8 CLTS NAS WetSIDE Junction Box  TERMINAL BLOCK WIRING CONNECTIONS
CLTS NAS Wet Side Junction Box Terminal Block Wiring is shown in Figures 3-5 and 3-6.

3.9 CLTS NAS WetSIDE Junction Box  TERMINAL BLOCKs Locations

CLTS NAS Terminal Block Locations are shown in Figure 3-7.
3.10 CLTS NAS SIZE, WEIGHT, and POWER PARAMETERS

CLTS NAS Size, Weight, and Power Parameters are shown in Figure 3-8. 
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Figure 3‑3.  CLTS South Bay Cable (per BAE Cable Spec 8408229)
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Awg No. 18 (19x 0.010™") B/C o
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High Density Polyethylene Insulation
Voltage Rating: 600 Volts
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Orange  Violet Polyurethane Jacket (Black)
Yellow

T~ TAPE
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Mylar Tape
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\ S
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Figure 3‑4.  CLTS NAS Cable Connectors/Receptacles (per BAE Cable Spec 8408229)
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Figure 3‑5.  CLTS NAS Cables and Cable Pin Assignments (per BAE Cable Spec 8408229)
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Figure 3‑6.  CLTS NAS Wet Side Junction Box (WSJB) Terminal Block Wiring Connections

Figure 3‑7.  CLTS NAS Wet Side Junction Box (WSJB) Terminal Block Wiring Connections Cont.

Figure 3‑8.  CLTS NAS Terminal Block Locations in WSJB
	UNIT
	SIZE
	WEIGHT
	POWER

	OceanTools THD Sensor (QTY 3) BAE P/N 8417397-1
	7.55” Length

4.21” Diameter
	11.5 Lbs


	12VDC @ 0.3 Amps

	SonTek Speed Sensor (QTY 1) BAE P/N 8417395-1
	14.53” Length

4.03” Diameter
	12.5 Lbs
	12 VDC @ 0.2 Amps

	BAE SYSTEMS P/N 8408426-1 (QTY 1) Wet Side FO/De-multiplexer Assembly
	5.3” x 6.45” x 5.6”
	5.1 lbs
	320mA @ 48vdc

	BAE SYSTEMS P/N 8408426-2 (QTY 2)  Dry Side FO/Multiplexer Assembly
	Size 17.7” x 1.72” x 12.0” 

Note:   the front panel will have mounting tabs that will increase the width of the front panel to 18.95” to allow the enclosure to be mounted in a standard 19” rack.


	7lbs 10oz
7lbs 10oz
	Topside Circuit #1 = 300mA
@115vac

Topside Circuit #2 = 100mA

@ 115vac


Figure 3‑7.  CLTS NAS Size, Weight, and Power Parameters 

4 SOFTWARE INTERFACE DESIGN

4.1 Prizm, Inc. FO to Serial Demux /Pwr (1u) & FO Splitter Rs-232 Output
System Background Information
As described in Section 1.1, the NAS sub-system contains four subsea sensors.  Three of the four Sensors are identical Pitch, Roll, Heading and Depth Sensor Packs (Oceantools THD) and the fourth sensor is an Acoustic Doppler Current Meter (SonTek Argonaut-MD). The SonTek Speed Sensor data stream will be 9600 baud and the three Oceantools THD’s will be 4800 baud. Each of the three OceanTHD devices outputs an ASCII data packet via RS-485 at an interval of approximately 250ms. The SonTek Argonaut-MD device outputs an ASCII data packet via RS-422 at an interval of approximately 10-seconds.
The packets from each of these four independent data streams will be received by the Prizm daughter board, multiplexed and retransmitted in the order they are received via redundant fiber optic cables.  At the top side circuit, the signals will be de-multiplexed and transmitted via a single RS-232 data channel to the surface computers for display.  The RS-232 channel will operate at 115.2k baud.  In the event that packets from multiple devices are received by the Prizm daughter board at the same time, the Prizm board will transmit one of the packets while temporarily buffering the remaining packets until the fiber optic line is open. 

On the surface, the Prizm de-multiplexer boards will be housed in a 1U enclosure.  The dimensions of this enclosure will be 17.7” x 12.0” x 1.72”.  Note that the front panel will have mounting tabs that will increase the width of the front panel to 18.95” to allow the enclosure to be mounted in a standard 19” rack.

4.2 Data Format RS-232

On the back of the 1U enclosure, a standard male DB-9 connector will be supplied to carry the RS-232 data channel to the monitoring computers.  The pinout of this connector will be:

Pin 2 – TX out of 1U enclosure


Pin 5 – GND



Pins 1, 3, 4, 6, 7, 8, 9 – N/C    

The Data Packets sent from the de-multiplexer circuits will be in the format described below for each sensor type.  The data will be sent in the same order as received by the Prizm circuits, i.e. an example stream could be T2, S, T4, S, T3, T4, T2, S   etc.  The Prizm circuitry will not collate the data packets to form a higher level data stream format. An example data stream follows:
$T3,H354D0000.4P-001.37R+000.95,1692

$T2,H290D0001.0P-000.03R+001.67,1679

$T4,H132D0000.0P+020.46R+000.35,1676

$S,2007 02 14 19 06 03     0.8    -0.4  -261.8   0.1   0.0   0.1  58  57  64 100   33.1 -10.0  -0.4  2.0  0.0  0.0  19.34      0.000    0.000  10.8   1.0    4.0  59  59  65,7321

4.2.1 Data Packet Syntax for OceanTools THD

Sensors 2, 3 and 4 are specified to be OceanTools THD devices.  The RS-232 serial data packets from the top side de-multiplexer circuits for these three devices will have an identical packet structure.  The message will start with a start of message character ($) followed by a sensor type character (T).  After that, a field will be included to identify which sensor the data is from and a checksum will be appended to the end of the packet to verify the integrity of the final data packet.  Note that this checksum is only meant to verify the integrity of the packet being transmitted between the Prizm board and the top side computer.  No data verification will be done of the actual sensor data by the Prizm board.

Table 1 on the following page identifies the various fields of the data packet and defines the allowable ASCII characters for all constant fields (shown in “”) and all variable fields (in <>). Representative data strings are:
$T2,H123D1234.5P+012.3R-012.34,1639,<Checksum><cr>

Upper Unit
$T3,H123D1234.5P+012.3R-012.34,1640,<Checksum><cr>

Middle Unit
$T4,H123D1234.5P+012.3R-012.34,1641,<Checksum><cr>

Lower Unit
Connector Pin Assignments:
Pin 1
+12 volts

Pin 2
0 volts (ground)

Pin 3
RS-485 A

Pin 4
RS-485 B

Pin 5
NC

Pin 6*
RS-485 shield  
Pin 7
NC 
NOTE:  Pin 6 will be terminated within the WSJB and not passed through to the Prizm MUX board.
Table 1 - Data Packet Syntax for OceanTools THD Information
	Field
	Allowable ASCII characters in field

	“$T”
	2 constant chars.  Start of Message and sensor type

	<THD#>
	1 constant char.  [2-4]  Sensor ID.  This field identifies which of the 3 identical THD sensors the string is from.

	“,”
	1 constant char.  A comma to delineate the start of packet/ID fields from the sensor data.

	“H” (degrees)
	1 constant char.  
	Unmodified Sensor Data Packet



	<Hundreds Heading>
	1 variable char.  [0-9, *]
	

	<Tens Heading>
	1 variable char.  [0-9, *]
	

	<Units Heading>
	1 variable char.  [0-9, *]
	

	“D” (meters)
	1 constant char.  
	

	<Thousands Depth>
	1 variable char.  [0-9, *]
	

	<Hundreds Depth>
	1 variable char.  [0-9, *]
	

	<Tens Depth>
	1 variable char.  [0-9, *]
	

	<Units Depth>
	1 variable char.  [0-9, *]
	

	“.”
	1 constant char.  
	

	<Tenths Depth>
	1 variable char.  [0-9, *]
	

	“P” (degrees)
	1 constant char.  
	

	<Sign>
	1 variable char. [*, +, -]
	

	<Hundreds Pitch>
	1 variable char.  [0-9, *]
	

	<Tens Pitch>
	1 variable char.  [0-9, *]
	

	<Units Pitch>
	1 variable char.  [0-9, *]
	

	“.”
	1 constant char.  
	

	<Tenths Pitch>
	1 variable char.  [0-9, *]
	

	<Hundredths Pitch>
	1 variable char.  [0-9, *]
	

	“R” (degrees)
	1 constant char.  
	

	<Sign>
	1 variable char. [*, +, -]
	

	<Hundreds Roll>
	1 variable char.  [0-9, *]
	

	<Tens Roll>
	1 variable char.  [0-9, *]
	

	<Units Roll>
	1 variable char.  [0-9, *]
	

	“.”
	1 constant char.  
	

	<Tenths Roll>
	1 variable char.  [0-9, *]
	

	<Hundreds Roll>
	1 variable char.  [0-9, *]
	

	“,”
	1 constant char.  A comma to delineate the end of sensor data from the checksum

	<Checksum>
	Unsigned long sum of the ASCII values of all prior characters, expressed as a decimal number.

	<CR>
	(carriage return)


4.2.2
Data Packet Syntax for SonTek Argonaut MD Acoustic Doppler Current Meter

Sensor 1 of the system is specified to be an Argonaut-MD Acoustic Doppler Current Meter from SonTek/YSI Inc.    Like the data packets of the THD devices described above, the data string for this device will begin with a start of message character ($) followed by a sensor type character (S).  No Sensor ID character will be necessary however, as there is only one current meter in the system.  Again, a checksum will be appended to the end of the packet to verify the integrity of the final data packet.  Note that this checksum is only meant to verify the integrity of the packet being transmitted between the Prizm board and the surface computer.  No data verification will be done of the sensor data by the Prizm board.

The output data format is Metric: Tab-delimited ASCII format with all variables in metric units.  A representative string is: 
$S,2006 11 06 15 23 55   -63.5    47.3   -96.2  19.2  25.5  16.2  25  28  28 100  257.7  -1.2  -1.6  2.2  0.2  0.0  21.15      0.000    0.000  14.2   8.2   11.2  25  28  29,<checksum><cr>

Table 2 below and on the following page identifies the various fields of the data packet and defines the allowable ASCII characters for all constant (shown in “”) and variable fields (in <>).

Table 2 - Data Packet Syntax for SonTek Argonaut MD Current Meter (Sensor 1)
	Field
	Allowable ASCII characters in field

	“$S”
	2 constant chars.  Start of Message and sensor type

	“,”
	1 constant char.  A comma to delineate the start of packet/ID fields from the sensor data.

	<Sample Time – Year>
	4 variable chars. [0000-9999]
	Unmodified Sensor Data Packet

Unmodified Sensor Data Packet



	SPACE
	ASCII SPACE. [20 hex]
	

	<Sample Time – Month>
	2 variable chars.  [01-12]
	

	SPACE
	
	

	<Sample Time – Day>
	2 variable chars.  [01-31]
	

	SPACE
	
	

	<Sample Time – Hour>
	2 variable chars.  [00-24]
	

	SPACE
	
	

	<Sample Time – Minute>
	2 variable chars.  [00-59]
	

	SPACE
	
	

	<Sample Time – Second>
	2 variable chars.  [00-59]
	

	SPACE
	
	

	<Velocity Component 1>
	Up to 7 variable chars. (units mm/sec)
	

	SPACE
	
	

	<Velocity Component 2>
	Up to 7 variable chars. (units mm/sec)
	

	SPACE
	
	

	<Velocity Component 3>
	Up to 7 variable chars. (units mm/sec)
	

	SPACE
	
	

	<Stand. Error  V1>
	Up to 5 variable chars.  (mm/s) [0-9, .]
	

	SPACE
	
	

	<Stand. Error  V2>
	Up to 5 variable chars.  (mm/s) [0-9, .]
	

	SPACE
	
	

	<Stand. Error  V3>
	Up to 5 variable chars.  (mm/s) [0-9, .]
	

	SPACE
	
	

	<Signal Amplitude 1>
	 Up to 3 variable chars. (counts) [0-9]
	

	SPACE
	
	

	< Signal Amplitude 2>
	Up to 3 variable chars. (counts) [0-9]
	

	SPACE
	
	

	< Signal Amplitude 3>
	Up to 3 variable chars. (counts) [0-9]
	

	SPACE
	
	

	<Percent Good Pings>
	Up to 3 variable chars. (%) [0-9]
	

	SPACE
	
	

	<Heading>
	Up to 6 variable characters. (0.1 deg) [0-9, .]
	

	SPACE
	
	

	<Pitch>
	Up to 5 variable characters. (0.4 deg) [0-9, -]
	

	SPACE
	
	

	<Roll>
	Up to 5 variable characters. (0.4 deg) [0-9, -]
	

	SPACE
	
	

	<Standard Deviation Heading>
	Up to 4 variable characters. (0.1 deg) [0-9, .]
	

	SPACE
	
	

	<Standard Deviation Pitch>
	Up to 4 variable characters. (0.1 deg) [0-9, .]
	

	SPACE
	
	

	<Standard Deviation Roll>
	Up to 4 variable characters. (0.1 deg) [0-9, .]
	

	SPACE
	
	

	<Mean Temperature>
	Up to 6 variable chars [0-9, -, .]  (units degrees Celsius)

Range:  -5.00 – 60.00 
	

	SPACE
	
	

	<Mean Pressure>
	Up to 10 variable chars. (counts) [0-9]
	

	SPACE
	
	

	<Stand. Dev. Of Pressure>
	Up to 8 variable chars. (counts) [0-9]
	

	SPACE
	
	

	<Input Power Level>
	Up to 5 variable chars. (0.1V) [0-9,.]
	

	SPACE
	
	

	<Starting location of sampling volume (vertical distance)>
	Up to 5 variable chars. (0.1m) [0-9,.]
	

	SPACE
	
	

	<Ending location of sampling volume (vertical distance)>
	Up to 6 variable chars. (0.1m) [0-9,-,.]
	

	SPACE
	

	Noise 1
	Up to 3 variable chars. (mm/s) [0-9]

	SPACE
	

	Noise 2
	Up to 3 variable chars. (mm/s) [0-9]

	SPACE
	

	Noise 3
	Up to 3 variable chars. (mm/s) [0-9]

	“,”
	1 constant char.  A comma to delineate the end of sensor data from the checksum

	<Checksum>
	Unsigned long sum of the ASCII values of all prior characters, expressed as a decimal number.

	<CR>
	(carriage return)


Table 4-2: Packet structure for Acoustic Doppler Current Meter (Sensor 1)

 Connector Pin Assignments:

Pin 1
Power in

Pin 2
TX +

Pin 3
TX -

Pin 4
Drain

Pin 5
NC
Pin 6
RX +
Pin 7
RX -
Pin 8
Ground
Appendix A
The following are procedures that should be followed to turn on the NAS system. It is assumed that all of the NAS components and cables have been previously installed and tested as operational.

· At the CLTS Transmit Cabinet (unit-509) and Active Monitoring Cabinet (unit-511), turn on the FO Converter/Demux circuits by lifting the power switch. Observe that the green LED next to the switch is lit.
· This indicates that power is being supplied to the FO Converter/Demux circuits.

· Observe that the 48V green LED is lit. 
· This indicates that power is being supplied from the FO Converter/Demux power circuit to the Subsea circuit located in the WSJB.
· Observe that the green PWR, Fiber, and LOC LEDs’ are lit.
· PWR indicates that 5V is being supplied to the demux circuit board.

· LOC indicates that the data communications protocol is working properly.

· Fiber indicates fiber optic path continuity and that the link margin is adequate.

· Observe that the four green data receive LED’s are blinking. Each LED indicates when a data packet is being received at the FO Converter/Demux circuits from each of the four sensors via the Subsea circuit.
· R1 = Speed sensor will blink once every 10-seconds.

· R2 = Upper PRHD sensor will blink 4 times a second.

· R3 = Middle PRHD sensor will blink 4 times a second.

· R4 = Lower PRHD sensor will blink 4 times a second.

· Observe that the red RS-232 T1 LED is blinking. 
· The LED indicates when an output data string is being sent from the RS-232 DB-9 connector.
Note:
If any indicator LED is different from the above explanation, the operator should refer to the maintenance and troubleshooting manuals to determine causes.


Figure A-1 Prizm FO Converter Front Panel
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P/N 8408229 - 2-4
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